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(54) COLOR THERMAL PRINTING METHOD 

(57)Abstract: 

PURPOSE: To prevent the shift of recording start positions of respective 
colors by detecting a register mark by a mark sensor and allowing the 
recording start positons by respective thermal heads to coincide on the 
basis of this detection signal. 

CONSTITUTION: A leading end sensor 30 is equipped with a light 
projection part and a light detection part and optically detects the leading 
end of a color thermal recording material 1 6 when the optical axis thereof 

is blocked by the color thermal recording material. By counting a motor Jf&frfj ^W^^^k^l^ti^^^^ 



is DiocKea Dy tne coior tnermai recoraing material, cy counting a motor * j^} ^ 
driving pulse from the point of time when the leading end of the color ^^^^^^^S^^^^^^ 




thermal recording material is detected, the feed position of the recording ^ tiff u 

material 16 is measured. In the same way, mark sensors 31, 32 are jyl^jfe- $ 

arranged on the downstream side in the feed direction of a pair of guide 
rollers 18 f 19. The mark sensors 31, 32 are equipped with light projection 
parts and light detection parts and detect the lights reflected from the 
color thermal recording material 16 to be projected from the light 
projection parts to detect register marks. At the time of magenta 
recording and cyan recording based on the detection signals, the leading 
ends of respective printing regions are specified and images of respective 
colors are overlapped with each other so as to be matched mutually. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 




*, NOTICES* 



Page 1 of 1 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color thermal recording material which carried out the laminating of at least three kinds of sensible-heat 
coloring layers, a yellow sensible-heat coloring layer, a Magenta sensible-heat coloring layer, and a cyano sensible- 
heat coloring layer, is used. The 1st to 3rd at least three thermal heads and each thermal heads which records the 
specific sensible-heat coloring layer of one line at a time arrange at least three platens by which a pressure welding is 
carried out sequentially from an upstream along the passage region of this color thermal recording material. 
Energization is started, after making color thermal recording material carry out a pressure welding to turn from the 1st 
thermal head in an upstream, in case color thermal recording material moves to a downstream from an upstream. While 
the heat sensitivity in the upper layer records sequentially from a high sensible-heat coloring layer and records a full 
color picture on color thermal recording material by one movement In the color sensible-heat print method which 
irradiates a line at color thermal recording material, and is established electromagnetism peculiar to the sensible-heat 
coloring layer recorded by each thermal head immediately after record immediately after record by the 1st thermal 
head, and by the 2nd thermal head - A register mark is recorded on color thermal recording material by the 1st thermal 
head. The color sensible-heat print method characterized by for the mark sensor arranged to the upstream near the 2nd 
thermal head and the 3rd thermal head detecting the aforementioned register mark, and doubling the record starting 
position by each thermal head based on this detecting signal. 

[Claim 2] The color sensible-heat print method characterized by detecting the aforementioned register mark in the 
color sensible-heat print method according to claim 1 by making the record material carrier signal for conveying the 
aforementioned color thermal recording material into timing criteria. 

[Claim 3] The color sensible-heat print method characterized by arranging the aforementioned register mark to an 
upstream and separating it for every print field based on this register mark in the color sensible-heat print method 
according to claim 1 or 2 rather than the print field of color thermal recording material. 

[Claim 4] The color sensible-heat print method which is made to carry out very small change of the bearer rate of the 
color thermal recording material in each aforementioned thermal head, and is characterized by making color thermal 
recording material generate the sag of the fixed range between each thermal head, and absorbing a conveyance load 
effect according to this sag in a claim 1 or the color sensible-heat print method given in any 3one. 
[Claim 5] in the color sensible-heat print method according to claim 4, it corresponds to very small change of the 
bearer rate of the aforementioned color thermal recording material - making — concentration unevenness - an 
amendment - the color sensible-heat print method characterized by correcting the heat energy generated in a thermal 
head like 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the color sensible-heat print method of preventing generating of the 
registration error which originates in the conveyance load effect of color thermal recording material in more detail, 
about the color sensible-heat print method which records a full color picture by the 1-time through of color thermal 
recording material using two or more thermal heads. 
[0002] 

[Description of the Prior Art] By the color sensible-heat print method, the color thermal recording material colored by 
heating being used, and a thermal head and color thermal recording material being displaced relatively, color thermal 
recording material is pressed and heated by the thermal head, and a full color picture is recorded. As for this color 
thermal recording material, the cyano sensible-heat coloring layer, the Magenta sensible-heat coloring layer, and the 
yellow sensible-heat coloring layer are ****(ed) one by one on the base at least. In order to make each sensible-heat 
coloring layer color alternatively, heat sensitivity differs, the heat sensitivity of the cyano sensible-heat coloring layer 
in the lowest layer is the lowest, and each sensible-heat coloring layer has the highest heat sensitivity of the yellow 
sensible-heat coloring layer in the best layer, moreover, electromagnetism peculiar to a sensible-heat coloring layer 
[ finishing / this record ] in case the following sensible-heat coloring layer is recorded, so that the sensible-heat 
coloring layer / finishing / record ] on it may not be recorded again ~ a line is irradiated and it is established 
[0003] Many heater elements are formed in the thermal head in the shape of a line, and record the picture of one line of 
one color at a time on it. When recording this one line, each heater element gives the coloring heat energy (mJ/mm2) 
based on the characteristic curve of the sensible-heat coloring layer which should be recorded to color thermal 
recording material, makes the inside of the pixel virtually divided squarely on color thermal recording material color, 
and forms a dot. This coloring heat energy consists of heat energy (this is hereafter called bias heat energy) just before 
the sensible-heat coloring layer which should be recorded colors, and heat energy (this is hereafter called gradation 
heat energy) for making desired concentration color. Although this bias heat energy is a fixed value decided according 
to the kind of sensible-heat coloring layer, gradation heat energy changes according to the image data showing 
gradation level. } 

[0004] In order to perform a high-speed print, while arranging three thermal heads all over the passage region of color 
thermal recording material and letting color thermal recording material pass from an upstream once to a downstream, a 
yellow picture, a Magenta picture, and a cyano picture are recorded one by one by each thermal head, and the color 
sensible-heat print method of the one-pass 3 head method which forms a full color picture is learned. There are 1 platen 
drum type and 3 platen type of one-pass 3 head methods. 1 platen drum type arranges three thermal heads to the 
peripheral surface of one platen drum, and fixes color thermal recording material to a platen drum peripheral surface 
with a clamper, a presser-foot roller, etc. Moreover, as for 3 platen type, a platen roller and a platen plate are arranged 
to each thermal head, respectively. 
[0005] 

[Problem(s) to be Solved by the Invention] Since color thermal-recording material presses down unlike 1 platen drum 
type and it is not fixed to a platen drum with a roller etc. when the 3 platen type color sensible-heat print method is 
used by this one-pass 3 head method, there is a problem that where of the registration error from which the record 
position in each color shifts will occur by change of the dynamic friction coefficient by change of the load effect 
accompanying a slip of a conveyance roller pair or up and down of each thermal head and the rate of a print etc. 
[0006] this invention aims at offering the color sensible-heat print method of having prevented the gap of the record 
starting position of each color resulting from the conveyance load effect of color thermal recording material. 
[0007] 
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[Means for Solving the Problem] In order to attain the above-mentioned purpose, the color sensible-heat print method 
according to claim 1 records a register mark by the 1st thermal head, detects the aforementioned register mark by the 
mark sensor arranged to the upstream near the 2nd thermal head and the 3rd thermal head, and doubles the recording 
start position by each thermal head based on this detecting signal. 

[0008] Moreover, the color sensible-heat print method according to claim 2 detects the aforementioned register mark 
by making the record material carrier signal for conveying color thermal recording material into timing criteria. 
[0009] Moreover, rather than the print field of color thermal recording material, the color sensible-heat print method 
according to claim 3 arranges the aforementioned register mark to an upstream, and separates it for every print field 
based on this register mark. 

[0010] Moreover, the color sensible-heat print method according to claim 4 carries out very small change of the bearer 
rate of the color thermal recording material in each aforementioned thermal head, and makes color thermal recording 
material generate the sag of the fixed range between each thermal head, and it is made to absorb a conveyance load 
effect according to this sag. 

[001 1] moreover, the color sensible-heat print method according to claim 5 corresponds to very small change of the 
bearer rate of the aforementioned color thermal recording material - making ~ concentration unevenness ~ an 
amendment - the heat energy generated in a thermal head like is corrected 
[0012] 

[Function] A register mark is recorded by the 1st thermal head. This register mark is arranged rather than the print field 
of for example, color thermal recording material at an upstream. Then, the 1st line of for example, a yellow picture is 
recorded on the recording start position of a print field by the 1st thermal head after conveyance of predetermined 
length. A register mark is detected by the mark sensor arranged near the 2nd thermal head. The detection precision of a 
register mark is improved by measuring the timing which detects a register mark by the driving pulse of for example, 
the motor for record material conveyance. When the 2nd thermal head is located in the recording start position of a 
print field based on the detecting signal of this register mark, the 1st line of for example, a Magenta picture is recorded 
by this 2nd thermal head. Similarly, a register mark is detected by the mark sensor arranged near the 3rd thermal head. 
And when the 3rd thermal head is located in the recording start position of a print field based on this mark detection 
signal, the 1st line of for example, a cyano picture is recorded by this 3rd thermal head. Thus, a register mark is 
detected by each mark sensor and the record starting position in each thermal head doubles based on this. 
[0013] Moreover, the conveyance load of color thermal recording material is changed according to the mechanical 
movement (existence of the pressure welding to color thermal recording material) of a thermal head, and the 
energization state of a thermal head. Generating of this conveyance load effect generates concentration nonuniformity 
on the line under record in a thermal head. In order to prevent this, when the nose of cam of color thermal recording 
material reaches the conveyance section of the color thermal recording material in each thermal head, sag is formed 
between each thermal head by [ the ] adding and delaying a little ****. 

[0014] When color thermal recording material is temporarily stored by this sag between each thermal head and a 
conveyance load effect occurs according to it, a conveyance load effect is absorbed by this sag. If sag is fluctuated by 
the conveyance load effect and sag becomes uniformly out of range, the conveyance section of one in which this sag is 
formed of color thermal recording material will be controlled, and very small change of the bearer rate will be carried 
out so that this sag may be carried out within fixed limits. Since the amount of change of the bearer rate for 
maintenance of the amount of sag is changed gently very small compared with a conveyance load effect, there is little 
influence of the concentration unevenness by this. In addition, it may be made to correspond to very small change of 
the bearer rate for keeping sag constant, the heat energy generated in the thermal head which receives this very small 
change may be corrected, and the concentration change by this very small change may be amended. In this case, 
generating of concentration unevenness is suppressed further. 
[0015] 

[Example] Drawing 2 shows the straight-line movement type color sensible-heat printer which carried out this 
invention. Three platen rollers 10, 1 1, and 12 are arranged at the suitable interval. The thermal head 13 for yellow, the 
thermal head 14 for Magentas, and the thermal head 15 for cyanogen counter, and are arranged at each platen rollers 
10-12. each platen rollers 10-12 - the conveyance direction upstream of the color thermal recording material 16 - a 
guide-idler pair - 17, 18, and 19 - a downstream - a conveyance roller pair - 20, 21, and 22 are arranged 
Conveyance roller pair 20-22 consist of pinch rollers 20a-22a and capstans 20b-22b, and the rotation drive of the 
capstans 20b-22b is uniquely carried out by stepping motors 25, 26, and 27, respectively. Thereby, the color thermal 
recording material 16 rolled round in the shape of a roll is sent to each thermal heads 13-15 one by one. 
[0016] The nose-of-cam sensor 30 for detecting the nose of cam of the color thermal recording material 16 is arranged 
at the downstream of guide-idler pair 17. This nose-of-cam sensor 30 is equipped with the floodlighting section and the 
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light sensing portion, and when the color thermal recording material 16 interrupts an optical axis, it detects optically 
the nose of cam of the color thermal recording material 16. From the time of detecting this nose of cam, the 
conveyance position of the color thermal recording material 16 is measured at counting a motor driving pulse, the same 
-- a guide-idler pair - mark sensors 31 and 32 are arranged at the conveyance direction downstream of 18 and 19 Mark 
sensors 3 1 and 32 are equipped with the floodlighting section and the light sensing portion, and they are detecting the 
light from the floodlighting section reflected with the color thermal recording material 16, and they detect a register 
mark 58 (refer to drawing 4 ) so that it may explain in detail later. Based on this detecting signal, the nose of cam of 
each print field PA is specified on the occasion of Magenta record and cyano record, and it piles up so that the picture 
of each color may suit. 

[0017] The aforementioned thermal heads 13-15 were equipped with the heater element arrays 13a, 14a, and 15a which 
arranged many heater elements in the shape of a line, and these are prolonged in the shaft orientations (main scanning 
direction) of platen rollers 10-12. Moreover, each thermal heads 13-15 move between the position as for which the 
heater element arrays 13 a, 14a, and 15a carried out the pressure welding to the color thermal recording material 16, and 
the positions evacuated from the color thermal recording material 16. 

[0018] The fixing assembly 33 for yellow is arranged between the thermal head 13 for yellow, and the thermal head 14 
for Magentas. This fixing assembly 33 for yellow consists of the ultraviolet ray lamps 34 and reflectors 35 which emit 
the near ultraviolet ray whose luminescence peak is 420nm. Moreover, the fixing assembly 36 for Magentas is 
arranged between the thermal head 14 for Magentas, and the thermal head 15 for cyanogen. This fixing assembly 36 
for Magentas consists of the ultraviolet ray lamps 37 and reflectors 38 which emit the ultraviolet rays whose 
luminescence peak is 365nm. 

[0019] Between guide-idler pair 18, the guide plate 40 and the guide idler 41 are arranged as the fixing assembly 33. 
this guide-plate 40 top ~ a conveyance roller pair - according to the bearer rate difference between 20 and 21 , it 
curtains into the color thermal recording material 16, and the sag 43 of an amount LSy is formed On the guide plate 40, 
the sag sensor 42 for detecting this amount LSy of sag is arranged. The micro displacement gage which the sag sensor 
42 equipped with the projector and the electric eye is used. Similarly, between guide-idler pair 19, the guide plate 44, 
the guide idler 45, and the sag sensor 46 are arranged as the fixing assembly 36, it curtains on a guide plate 44 like 
similarly to the above, and the sag 47 of an amount LSm is formed. 

[0020] the conveyance roller pair for Magenta record - the cutter 49 is formed in the downstream of 22 This cutter 49 
separates these for every print area PA on the basis of the register mark 58 mentioned later. Furthermore, a cutter 49 
separates a non-thermal recording portion and a thermal recording portion, when the print of a predetermined number 
is completed. 

[0021] As shown in dr aw ing 3 , a system controller 50 controls the 1st - the 3rd conveyance sections 51-53, and the 
yellow Records Department 55, the Magenta Records Department 56 and the cyano Records Department 57 by the 
predetermined sequence, and records the picture of each color one by one. The 1st conveyance section 51 performs 
conveyance for yellow record, the 2nd conveyance section 52 performs conveyance for Magenta record, and the 3rd 
conveyance section 53 performs conveyance for cyano record. Furthermore, a system controller 50 controls the yellow 
Records Department 55, in order to double the print field PA of each color, and it records the register mark 58 as 
shown in drawing 4 on the color thermal recording material 16. This register mark 58 is formed for example, in the 
shape of a rectangle, is outside the print field PA of the color thermal recording material 16, and is recorded on the 
upstream of the conveyance direction. In this case, the position where a register mark 58 is recorded is not limited in 
the edges-on-both-sides section, a center, etc. of the record material 1 1 . 

[0022] At the time of record of a register mark 58, heat energy is impressed so that it may become the color doubled 
with the sensitivity wavelength region of the mark sensors 31 and 32 which detect a register mark 58. For example, 
when the sensitivity wavelength of mark sensors 31 and 32 has peak wavelength in the red side, as shown in drawin g 
5 , the heat energy ER (ER=BM+GMmax, bias heat energy at the time of BM:Magenta record, heat energy used as the 
highest concentration at the time of GMmax:Magenta record) which records the Magenta of the highest concentration 
is impressed to the color thermal recording material 16. The yellow sensible-heat coloring layer 98 and the Magenta 
sensible-heat coloring layer 97 which are shown in drawing 6 color simultaneously by this, a register mark 58 is 
recorded in red, and the detection sensitivity of mark sensors 31 and 32 can be raised. In addition, heat energy 
BC+GCmax which records the cyanogen of the highest concentration By recording a register mark 58, yellow, a 
Magenta, and each sensible-heat coloring layers 98, 97, and 96 of cyanogen can be made to color simultaneously, and a 
register mark 58 is black and comes to be recorded. 

[0023] Drawing 7 is the schematic diagram showing an example of a mark sensor 31, and a line sensor is used in this 
example. The mark sensor 32 of another side is constituted similarly, a mark sensor 3 1 - the photo detectors 31a and 
31b of eight segments, and ... it has 31 h, and it is arranged so that these photo detectors 31a-31h may be located in a 
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line in the conveyance direction of the color thermal recording material 16 The pitch for each photo-detector 31 a-31h 
is set to 0.127mm. After the signal from each photo detectors 31a-31h is amplified with Amplifier 59a-59h, it is 
incorporated one by one by the dot selector 60, is digitized by A/D converter 61, and is sent to a system controller 50. 
[0024] A system controller 50 detects the edge position of a register mark 58 based on the digitized concentration 
signal (correctly false concentration signal). Drawing 8 shows an example of the concentration signal from a mark 
sensor 3 1 . If the print of the register mark 58 is carried out in binary, although an edge position is uniquely detectable 
correctly, in fact, the edge portion of a register mark 58 has become blunt, and as shown in drawing 8 for this reason, 
the acquired mark concentration signal also serves as a gently-sloping curve. Then, the minimum value Dmin 
Maximum Dmax Shell average Dave It asks and is the average Dave at this time. The position data of the located 
thermal recording material 16 are specified as the reference edge position PMst, and the 1st line of Magenta record and 
cyano record is recorded based on this reference edge position PMst. Thereby, the print field PA of each color can be 
doubled correctly, and full color thermal recording without a registration error becomes possible. 
[0025] As shown in draw ing 3 , a system controller 50 orders the motor controller 65 of the 1st conveyance section 51 
a rotation start and halt of a stepping motor 25. This motor controller 65 sends a motor driving pulse with a fixed 
period to the motor driver 66, and rotates a stepping motor 25 by constant speed. A counter 67 starts a count from the 
time of the nose-of-cam sensor 30 detecting the nose of cam of the color thermal recording material 16, and measures 
the conveyance position at a nose of cam. In order to determine movement of each thermal heads 13-15, and the timing 
of energization, the counted value of a counter 67 is sent to a system controller 50. the [ the 2nd and ] - further, it is 
constituted similarly as fundamentally as the 1st conveyance section 51, and it is the timing to which the nose of cam 
of the print field PA was located in the heater element arrays 14a and 15a of each thermal heads 14 and 15 based on the 
register mark detecting signal from mark sensors 31 and 32, and each heater element is driven and 3 conveyance 
sections 52 and 53 also perform record of the 1st line of each color 

[0026] Dra w ing 1 (A) shows the record procedure of the register mark 58 and yellow picture in the 1st conveyance 
section 51 and the yellow Records Department 55. If the nose of cam of the color thermal recording material 16 is 
detected by the nose-of-cam sensor 30, the number of motor driving pulses of a stepping motor 25 will count by the 
counter 67. Record of a register mark 58 is performed until record of a register mark 58 will be started and counted 
value Ny will turn into the predetermined value A2, if this counted value Ny turns into the predetermined value Al . 
Thereby, a register mark 58 is recorded on a position from a nose of cam. Furthermore, if counted value Ny turns into 
the predetermined value A3, record of one line of a yellow picture will be performed. If counted value Ny turns into 
the predetermined value A4, the end of record of the last line of a yellow picture will be detected, and a counter 67 will 
be reset. And when there is record of the following picture, a motor driving pulse counts by the counter 67, and record 
of a register mark 58 and record of a yellow picture are performed like the following. Moreover, when there is no 
record of the following picture, after sending the specified quantity, the color thermal recording material 16 is cut by 
the cutter 49. 

[0027] Drawing 1 (B) shows the record procedure of the Magenta picture in the 2nd conveyance section 52 and the 
Magenta Records Department 56. As shown in drawing 3 , a system controller 50 orders the motor controller 68 of the 
2nd conveyance section 52 a rotation start and halt of a stepping motor 26. This motor controller 68 sends a motor 
driving pulse with a fixed period to the motor driver 69, and rotates a stepping motor 26 by constant speed. If the 
aforementioned register mark 58 is detected by the mark sensor 31, the number of motor driving pulses of a stepping 
motor 26 will count by the counter 70. If this counted value Nm becomes predetermined value A5, the record of the 1st 
line of a Magenta picture will be started. And if counted value Nm reaches the predetermined value A6, record of a 
Magenta picture will be ended and a counter 70 will be reset. And when there is record of the following picture, a 
motor driving pulse counts by the counter 70, and detection of a register mark 58 and record of a Magenta picture are 
performed like the following. Moreover, when there is no record of the following picture, according to conveyance of 
the color thermal recording material 16 in other cyano Records Department 57, the recorded thermal recording material 
16 of a Magenta picture is sent out from the Magenta conveyance section 56. The 3rd conveyance section 52 and the 
cyano Records Department 57 also record a cyano picture by the same procedure. 

[0028] As shown in drawing 9 , it connects with the motor controller 65 of the 1st conveyance section 51, and by 
fluctuating the number of motor driving pulses, the amount controller 73 of sag changes the bearer rate of the color 
thermal recording material 16 very small, and forms the sag 43 of the amount LSy (Ll<LSy<L2;Ll and L2 are 
constant value) of sag of fixed within the limits on a guide plate 40. The sag height signal from the sag sensor 42 is 
sent to the data-processing circuit 78, after being amplified to the voltage level which was suitable for following A/D 
converter 77 with amplifier 76 and digitizing this by A/D converter 77. In the data-processing circuit 78, after 
performing amendment of average operation and nonlinearity, fixed conversion are performed, the amount LSy of sag 
is calculated and comparison of the constant value LI and L2 and size which were beforehand determined as this 
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amount LSy of sag is performed. For example, since LSy becomes larger than constant value L2 when sag 43 
increases, the value which converted this increment is outputted as a load value of a programmable interval timer 79. In 
addition, you may be made to perform control which curtains only based on a sag height signal, and holds an amount in 
the fixed range, without converting into the amount LSy of sag. 

[0029] A programmable interval timer 79 reduces a motor driving pulse from a regular pulse-number rate in proportion 
to the rate of the increment of the amount LSy of sag of the color thermal recording material 16 based on this load 
value. Since the amount of conveyances of the color thermal recording material 16 sent by capstan 20b decreases 
temporarily by this, the amount of sag decreases and it is made to become the sag 43 of a constant rate. Moreover, 
when sag 43 decreases, it becomes an operation contrary to the above, and sag 43 increases and it is made to become 
the sag of a constant rate. Similarly, it curtains for the motor controller 68 of the 2nd conveyance section 52, and the 
amount controller 74 is connected. This amount controller 74 of sag is constituted like the amount controller 73 of sag, 
and performs control which maintains the amount LSm of sag of sag 47 at the fixed range (LKLSm<L2). 
[0030] Drawing 10 shows the procedure from which it is made for the amount LSy of sag to serve as a fixed range 
(LKLSy<L2). until the sag of the range of the specified quantity occurs at the time of nose-of-cam passage of the 
color thermal recording material 16 — a down-stream conveyance roller pair — sag 43 is formed on a guide plate 40 by 
stopping rotation of 18 Drawing 11 shows the procedure at this time. 

[003 1] Therefore, by one thermal head, during heat record, even if it changes the amount of conveyances of the 
thermal recording material by vertical movement of the thermal head of another side, or change of calorific value, 
when it curtains in between and there are 43 and 47, a part for this change is absorbed and it is not affected at the 
bearer rate of the thermal recording material 16 by the side of one thermal head. Therefore, the concentration 
unevenness resulting from bearer rate change can be abolished. 

[0032] As shown in drawing 3 , a system controller 50 sends the one-line print start signal for instructing the recording 
start of one line of a picture to be directions of up and down of a thermal head 13-15 to the yellow Records Department 
55, the Magenta Records Department 56, and the cyano Records Department 57 based on the counted value of each 
counters 67 and 70. 

[0033] The yellow Records Department 55 has the print controller 80 for (Yellow Y), and this print controller 80 for 
yellow starts the record of one line of a yellow picture, when the one-line print start signal from a system controller 50 
is received. Moreover, the line which should be recorded is specified by counting this one-line print start signal by the 
counter. Furthermore, the yellow Records Department 55 forms a register mark 58 in the upstream of the print area PA 
before record of a yellow picture. 

[0034] Bias data, record data for register marks, etc. which are used for record of a yellow picture are memorized by 
memory 81. This bias data for yellow pictures is used in common with each heater element of the thermal head 13 for 
yellow, and the bias data for one line are created from one bias data read from memory 81 . The line memory 82 for 
bias is used in common to each line until it is written in only when the kind of bias data to be used changes, and a kind 
changes. In addition, each heater element has variation in the resistance, and even if it drives by the same driving pulse, 
a difference produces it in calorific value. Then, it is desirable to set bias data as an amendment sake for the error of 
this calorific value for every heater element in consideration of a resistance error. 

[0035] The yellow image data incorporated with the video camera, the scanner, etc. is written in the picture memory 83 
for yellow. The yellow image data of one line is read at a time at the time of record of a yellow picture, and the picture 
memory 83 for yellow is written in the line memory 84 for pictures. In addition, blue image data is incorporated to an 
image memory, and after reading one line at the time of record, you may change into yellow image data. 
[0036] In case a selector 85 records one line of a register mark or a yellow picture, it reads the bias data for one line 
from the line memory 82 for bias in order for every pixel first, and sends them to a comparator 86. After bias heating is 
completed, from the line memory 84 for pictures, a selector 85 reads the register mark record data or the yellow image 
data for one line, and sends it to a comparator 86. 

[0037] The comparison data generating circuit 87 generates the comparison data of "0" to "255" in order in both bias 
heating and gradation heating, when the number of gradation which carries out a print is "256." a comparator 86 boils 
the data for one line for every pixel for every comparison data, and generates the drive data for one line as compared 
with turn In the comparison for every pixel, when bias data or image data is larger than comparison data, the drive data 
of "1" are generated, and when other, the drive data of "0" are generated. Therefore, in bias heating, each bias data of 
one line is compared 256 times, and one bias data is changed into 256-bit bias drive data as a result. Similarly, in 
gradation heating, each yellow image data for one line is compared 256 times, and one yellow image data is changed 
into 256-bit gradation drive data as a result. 

[0038] A comparator 86 outputs the drive data for one line serially, and sends them to the drive circuit 88. This drive 
circuit 88 changes serial drive data into the parallel drive data for one line first. Next, the AND of each drive data for 
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one line and the strobe signal from the strobe signal generating circuit 89 is searched for. That is, when drive data are 
"1 a driving pulse with the width of face of a strobe signal occurs. A driving pulse is not generated when drive data 
are "0." Moreover, although the width of face of a strobe signal is different and a strobe signal is decided by bias 
heating and gradation heating by the characteristic curve of the color thermal recording material 16, generally the 
direction at the time of bias heating has width of face wide [ a strobe signal ]. 

[0039] Heater element array 13a moves the thermal head 13 for yellow to the position which carried out the pressure 
welding to the color thermal recording material 16, and the position distant from the color thermal recording material 
16 according to the up-and-down mechanism 90. After only the number of predetermined lines is conveyed, time 16, 
i.e., color thermal recording material, after carrying out the pressure welding of the thermal head 13 for yellow to the 
color thermal recording material 16 until conveyance of the color thermal recording material 16 is stabilized, the 
energization to heater element array 13a is started. Moreover, after record of a yellow picture is completed, the 
energization to heater element array 13a stops, and the color thermal recording material 16 is conveyed only for the 
number of predetermined lines, the thermal head 13 for yellow evacuates. The up-and-down mechanism 90 consists of 
a cam mechanism or a solenoid, and moves the thermal head 13 for yellow up and down. Since it is the same 
composition as the yellow Records Department 55 which the Magenta Records Department 56 and the cyano Records 
Department 57 also mentioned above, the detailed block diagram and detailed explanation are omitted. 
[0040] Drawing 6 shows an example of the layer structure of the color thermal recording material 16. On the base 
material 95, the cyano sensible-heat coloring layer 96, the Magenta sensible-heat coloring layer 97, the yellow 
sensible-heat coloring layer 98, and the protective layer 99 are ****(ed) one by one. Each sensible-heat coloring layers 
96-98 have the heat sensitivity which was dependent on distance from the front face. Moreover, although each 
sensible-heat coloring layers 96-98 are ****(ed) from the front face by the turn by which heat record is carried out, 
when carrying out heat record at the turn of a Magenta, yellow, and cyanogen, for example, the position of the yellow 
sensible-heat coloring layer 98 and the Magenta sensible-heat coloring layer 97 is replaced. In order to make each 
sensible-heat coloring layer intelligible, to the yellow sensible-heat coloring layer 98, "C" is attached to "M" cyano 
sensible-heat coloring layer 96 to "Y" Magenta sensible-heat coloring layer 97. 

[0041] Although omitted in the drawing, among each sensible-heat coloring layers 96-98, the interlayer for adjusting 
the heat sensitivity of the Magenta sensible-heat coloring layer 97 and the cyano sensible-heat coloring layer 96 is 
formed. As a base material 95, opaque coat paper or opaque plastic film is used, and plastic film transparent when 
producing an OHP sheet is used. 

[0042] The cyano sensible-heat coloring layer 96 contains an electron-donative color precursor and an electronic 
receptiveness compound as a principal component, and when heated, it colors them in cyanogen. As a Magenta 
sensible-heat coloring layer 97, the maximum absorption wavelength contains the diazonium salt compound which is 
about 365nm, and the coupler which carries out thermal reaction to this and which is colored to a Magenta. If this 
Magenta sensible-heat coloring layer 97 irradiates the ultraviolet rays near 365nm after heat record, a diazonium salt 
compound will photodissociate and coloring capacity will be lost. The yellow sensible-heat coloring layer 98 contains 
the diazonium salt compound whose maximum absorption wavelength is about 420nm, and the coupler which carries 
out thermal reaction to this and which is colored to yellow. If this yellow sensible-heat coloring layer 98 irradiates a 
420nm near ultraviolet ray, optical fixing will be carried out and coloring capacity will be lost. 
[0043] In drawing 5 which shows the coloring property of each sensible-heat coloring layers 96-98, the heat sensitivity 
of the yellow sensible-heat coloring layer 98 is the highest, and the heat sensitivity of the cyano sensible-heat coloring 
layer 96 is the lowest. When recording the dot of yellow "Y" in one pixel on the color thermal recording material 16, it 
is the gradation heat energy GYJ to bias heat NERUGI BY. The applied coloring heat energy is given to the color 
thermal recording material 16. This bias heat energy BY is heat energy just before the yellow sensible-heat coloring 
layer 98 colors, and is given to the color thermal recording material 16 during the bias heating. Moreover, the size of 
bias heat energy is decided by the number of the bias pulse expressed by bias data. 

[0044] Gradation heat energy is decided according to image data, and is given to the color thermal recording material 
16 during the gradation heating following a bias heating period. In addition, since Magenta M and cyano one C are the 
same, only the sign has been attached. 

[0045] In drawing 12 which shows a record state, heater element array 13a to which the thermal head 13 for yellow 
extended in main scanning direction M is formed. This heater element array 13a consists of heater elements 100a, 
100b, and 100c of a large number arranged in the shape of a line, and ... The length LI of main scanning direction M is 
140 micrometers, and the length L2 of the direction S of vertical scanning of each heater element is 100 micrometers. 
[0046] The thermal head 13 for yellow records the yellow picture of one line at a time. This one line is prolonged in 
main scanning direction M, and the length L3 of the direction S of vertical scanning is 156 micrometers. This one line 
consists of two or more pixels 101, and each pixel 101 is recorded by the corresponding heater element. 
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[0047] While the stepping motors 25-27 for conveying the color thermal recording material 16 record one line, 20 
motor driving pulses of a fixed period are given. By this 20 motor driving pulse, 156 micrometers moves in the 
direction of vertical scanning continuously. At the start time of a bias heating period, heater element 100a is in the 
position shown by agreement 102, for example. And when it moves to the position shown in a sign 103 by ten motor 
driving pulses, bias heating is completed mostly. In this bias heating period, when heater element 100a is driven by 
bias data, it does not color. 

[0048] Although gradation heating is started after bias heating, seven motor driving pulses are applied to this period, 
and it moves to the position shown with a sign 104 from the position shown with a sign 103. A pixel 101 colors in this 
gradation heating period, and the concentration is related to the number of a gradation driving pulse. After the 
gradation heating period, there is a cooling-off period when heater element 100a is not energized, and the motor 
driving pulse of three **** is given to this. In addition, although heater element 100a is displaced relatively only in the 
direction of vertical scanning, in order that it may make a drawing intelligible, positions 102-104 are shifted and drawn 
on main scanning direction. 

[0049] Next, an operation of the above-mentioned example is explained. 3 color image data of the picture which 
should be printed is incorporated, and it writes in the image memory prepared for every color. A print start switch (not 
shown) is operated after incorporation of this image data. If this print start switch is operated, a system controller 50 
will operate a feed mechanism (not shown), and will feed paper to the color thermal recording material 16 while 
making the fixing assembly 33 for yellow, and the fixing assembly 36 for Magentas turn on. Moreover, a system 
controller 50 directs motor rotation for the motor controller 65. This motor controller 65 sends a motor driving pulse 
with a fixed period to a driver 66, and rotates a stepping motor 25 by constant speed, it is shown in drawing 2 ~ as - 
rotation of this stepping motor 25 — a guide-idler pair —17 and a conveyance roller pair — 20 is made to drive 
[0050] the color thermal recording material 16 to which paper was fed - a guide-idler pair - it shows around 17 and is 
conveyed towards a platen roller 10 During this conveyance, the nose of cam of the color thermal recording material 
16 is detected by the nose-of-cam sensor 30. Count operation of a counter 67 is started by the detecting signal of this 
nose-of-cam sensor 30, the number of a motor driving pulse is counted, and the conveyance position of the color 
thermal recording material 16 is measured. 

[0051] As shown in drawing 1 (A), the system controller 50 is checking the counted value Ny of a counter 67, and 
performs the recording start of the recording start of a register mark 58 and a halt, and a yellow picture and a halt, and 
the operation of a cutter 48 based on this counted value Ny. In the recording start of a register mark 58, descent of the 
thermal head 13 for yellow is first directed for the print controller 80 for yellow. These downward directions are 
performed when the counted value Ny of a counter 67 is set to A2-B (value which changed Brpress run-up section into 
the number of motor driving pulses). With these directions, the print controller 80 for yellow operates the up-and-down 
mechanism 90, drops the thermal head 13 for yellow, and carries out the pressure welding of the heater element array 
13a to the color thermal recording material 16. 

[0052] After the pressure welding of the thermal head 13 for yellow, the print controller 80 for yellow reads register 
mark record data from memory 81 , and writes this in the line memory 82 for bias, and the line memory 84 for pictures. 
When recording that register mark record data serve as red, the bias data for Magentas and the highest concentration 
coloring data of a Magenta as shown in drawing 13 (B) are used. In addition, since bias heating is carried out 
exceeding yellow coloring temperature in the case of record of a register mark 58, only the heater element 
corresponding to the record position of a register mark in the data recorded on each line memory 82 and 84 is 
applicable, and the data of "0" are written in the address of the other heater element. A system controller 50 directs the 
recording start of a register mark 58 for the print controller 80 for yellow, when it judges that the counted value Ny of a 
counter 67 amounts to Al . 

[0053] First, the print controller 80 for yellow starts read-out of the line memory 82 for bias, after connecting a selector 
85 to the line memory 82 for bias. From this line memory 82 for bias, a numeric value is read in order and one bias 
data for one line of "240" is sent at a time to a comparator 86, for example. On the other hand, the print controller 80 
for yellow resets the counter of the comparison data generating circuit 87. This comparison data generating circuit 87 
sends the comparison data of "0" to a comparator 86. 

[0054] A comparator 86 compares the inputted bias data with the comparison data of "0", and when the former is larger 
than the latter, it outputs the bias drive data of "1." A comparator 86 is the basis of the comparison data of "0", and 
since it compares the standard bias data for one line, it outputs serially the bias drive data for one line with which all 
were set to "1." 

[0055] Serial bias drive data are sent to the drive circuit 88, and are changed into parallel bias drive data with a shift 
register. Next, the bias drive data for one line and the strobe signal for bias heating from the strobe signal generating 
circuit 89 are sent to an AND gate array, and the AND is searched for. Since all bias drive data are "1 ", the bias driving 
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pulse for one line with the same pulse width as the width of face of the strobe signal for bias heating is outputted. As 
for this bias driving pulse, the sign "OB" is attached in drawing 13 (B). the bias driving pulse for one line - each heater 
elements 100a and 100b of heater element array 13a ... drives simultaneously and it generates heat 
[0056] After generation of heat by the 0th bias driving pulse is completed, the print controller 80 for yellow increments 
the counter of the comparison data generating circuit 87, and generates the comparison data of "1." Next, the print 
controller 80 for yellow starts the 2nd read-out from the line memory 82 for bias. Again, this line memory 82 for bias 
reads serially the bias data for the register marks for one line, and sends them to a comparator 86. with the procedure 
mentioned above, the 1st bias driving pulse which attached "IB" in drawing 13 (B) creates by one line -- having - each 
heater elements 100a and 100b of heater element array 18a ... is driven simultaneously 

[0057] thus, each heater elements 100a and 100b of heater element array 13a - when ... performs 241 generation of 
heat within a bias heating period, each heater element generates bias heat energy BM just before the Magenta sensible- 
heat coloring layer 97 colors Since, as for this bias heating, the thing at the time of Magenta thermal recording is used, 
the yellow sensible-heat coloring layer 98 is colored by the highest concentration, and bias heating of the Magenta 
sensible-heat coloring layer 97 is carried out. 

[0058] An end of bias heating starts gradation heating. First, the print controller 80 for yellow resets the counter of the 
comparison data generating circuit 87, switches a selector 85 to "0" again, and connects the line memory 84 for 
pictures to a comparator 86. Next, the print controller 80 for yellow is beginning to read at a time one image data for 
register marks currently written in the line memory 84 for pictures one by one, and sends it to a comparator 86. 
[0059] A comparator 86 compares the comparison data of "0" with each yellow image data inputted serially one by one 
first. When yellow image data is larger than comparison data, a comparator 86 outputs the gradation drive data of "1 ", 
and when other, it outputs the gradation drive data of "0." This comparator 86 generates serially each gradation drive 
data for one line, and sends these to the drive circuit 88. 

[0060] In the drive circuit 88, after carrying out parallel conversion of the gradation drive data for one line, it changes 
into a gradation driving pulse using the strobe signal for gradation. Here, when gradation drive data are "0", a gradation 
driving pulse is not generated, this gradation driving pulse of one line — each heater elements 100a and 100b of heater 
element array 13a ... drives alternatively and it generates heat As for this 1st gradation driving pulse, the sign "OK" is 
attached in drawin g 13 (B). 

[0061] Each heater element is alternatively driven like the following using the comparison data from "1 " to "255." 
Since "255" is used so that it may become the Magenta highest concentration, and only the heater element for register 
mark 58 minutes drives the image data for register marks, only a corresponding heater element drives it 256 times, and 
it generates gradation heat energy. Therefore, a corresponding heater element is driven by the 0th to the 255th 
gradation driving pulse, and the Magenta sensible-heat coloring layer 97 is colored by the highest concentration by the 
heater element in the record position of a register mark 58. Thereby, since the yellow sensible-heat coloring layer 98 
and the Magenta sensible-heat coloring layer 97 are colored by the highest concentration, a red dot is formed in the 
pixel which carried out the square in the record position of a register mark 58. 

[0062] After gradation heating ends each heater element, as shown in drawing 13 (B), it enters at a cooling-off period 
and natural air cooling is performed. In addition, after the minimum value of a cooling-off period supplies 256 
gradation driving pulses and makes them generate heat to a heater element, the heater element is decided from time 
required under ordinary temperature to fall to predetermined temperature. 

[0063] When a cooling-off period expires, a system controller 50 sends an one-line print start signal to the print 
controller 80 for yellow, and makes the record of the 2nd line of a register mark 58 start. Bias heating is carried out by 
the bias data for Magentas, and, next, even this record of the 2nd line performs gradation heating by the highest 
concentration data of a Magenta. Hereafter, similarly, a register mark 58 is recorded until counted value Ny is set to 
A2. 

[0064] If counted value Ny is set to A3, a system controller 50 directs a print to the yellow Records Department 55. On 
the occasion of the record of the 1st line of a yellow picture, with bias data, as shown in drawin g 13 (A), each heater 
element of a thermal head 13 is driven by the bias driving pulse of - of No. 0 No. 240, and generates the bias heat 
energy BY. Next, each heater element drives by the gradation driving pulse of the number according to yellow image 
data, and the yellow sensible-heat coloring layer 98 is made to heat and color. Thereby, the 1st line of a yellow picture 
is recorded. The record of the 2nd line of a yellow picture is started in the same procedure as record of the register 
mark 58 mentioned above after the end of a cooling-off period. In this way, repeat bias heating, gradation heating, and 
cooling, the yellow sensible-heat coloring layer 98 is made to heat and color, and the 3rd line of a yellow picture or 
subsequent ones is recorded one by one. And by rotation of a platen roller 10, if the portion on which the yellow 
picture was recorded reaches the fixing assembly 33 for yellow, the near ultraviolet ray whose luminescence peak is 
420nm will be irradiated, it will be fixed to the yellow sensible-heat coloring layer 98, and coloring capacity will 
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disappear. 

[0065] As shown in drawing 1 (B), the system controller 50 is checking the counted value Nm of the number of motor 
driving pulses based on the mark sensor 3 1 of the 2nd conveyance section 52, and if it judges that counted value Nm 
reached A5-B (that to which B converted the press run-up section into the number of motor driving pulses), it directs 
descent of the thermal head 14 for Magentas to the Magenta Records Department 56. The Magenta Records 
Department 56 drops the thermal head 14 for Magentas, and does a pressure welding to the color thermal recording 
material 16. Then, if it judges that counted value Nm reached A5, a system controller 50 directs a print to the Magenta 
Records Department 56. 

[0066] In record of a Magenta picture, Magenta bias data are read from memory and this is written in the line memory 
for bias. Moreover, on the occasion of record of each line, image data is written in the line memory for pictures from 
the picture memory for Magentas. And each heater element is driven and the Magenta sensible-heat coloring layer 97 
is made to heat and color by the same operation as yellow record, by the bias driving pulse of the fixed number, and the 
gradation driving pulse of the number according to Magenta image data, as shown in drawing 13 (B). And bias heating 
and gradation heating are repeated for every line, and a Magenta picture is recorded one by one so that it may lap with 
the yellow picture of the print field PA. If the portion on which the Magenta picture was recorded reaches the fixing 
assembly 36 for Magentas, the ultraviolet rays whose luminescence peak is 365nm will be irradiated, it will be fixed to 
the Magenta sensible-heat coloring layer 97, and coloring capacity will disappear. 

[0067] A register mark 58 is similarly detected by the mark sensor 32 of the cyano Records Department 57, the number 
of motor driving pulses of the 3rd conveyance section 53 counts based on this detection timing, and a cyano picture is 
recorded on the print field PA based on this counted value Nc. The cyano Records Department 57 drives each heater 
element, and makes the cyano sensible-heat coloring layer 96 heat and color by the bias driving pulse of the fixed 
number, and the gradation driving pulse of the number according to cyano image data, as shown in drawing 13 (C). 
Thereby, the 1st line of a cyano picture is recorded so that it may lap with the 1st line of a yellow picture and a 
Magenta picture. The 2nd line of a cyano picture or subsequent ones is similarly recorded on the color thermal 
recording material 1 6 one by one. 

[0068] The color thermal recording material 16 on which the full color picture was recorded by three thermal heads 13- 
1 5 is separated for every picture by the cutter 49 in the position of a register mark 58 based on counted value Nc, and is 
discharged by the tray etc. On the occasion of cutting in a register mark 58, it cuts by one cut based on the edge 
position of a register mark 58, and also cuts in both the edge position of a register mark 58, respectively, and you may 
make it cut off a register mark 58. 

[0069] During record of the color thermal recording material 16, three thermal heads 13-15 are risen or downed in the 
position beforehand decided to the color thermal recording material 16, and a start or halt of energization is performed. 
For example, during record of the thermal head 13 for yellow, the thermal head 14 for Magentas descends (pressure 
welding), and energization is started after that. On the contrary, during record of the thermal head 14 for Magentas, 
energization of the thermal head 13 for yellow is stopped, and it goes up after that (evacuation). Although the 
conveyance load effect of the color thermal recording material 16 occurs by the behavior of these thermal heads, these 
conveyance load effects are absorbed by the sag 43 of the color thermal recording material 16 formed on the guide 
plate 40, and these conveyance load effects do not affect the color thermal recording material of other thermal heads, 
moreover - the same ~ the thermal head 14 for Magentas, and cyano one ~ business - the curtain, are absorbed by 47 
and according to this concentration unevenness by which the conveyance load effect generated between thermal heads 
15 was also formed on the guide plate 43 does not occur 

[0070] Drawing 14 shows the example which was made to perform bias heating by one bias driving pulse. In this case, 
the pulse width of a strobe signal is adjusted according to the existence and the kind of bias heat energy and 
concentration nonuniformity. 

[0071] Moreover, although three platen rollers were used in the above-mentioned example, you may use the platen 
plate placed in a fixed position. Moreover, the sensible-heat coloring layer which forms a black coloring layer, 
considers as four layer structures or colors specific colors, such as flesh color, further is added to color thermal 
recording material, and it is good for it also as five layer structures. 

[0072] in order to make regularity a guide plate 40 and the amount of sag on 44 in the above-mentioned example - a 
conveyance roller pair - very small change of the rotational speed of 20 and 21 is carried out slowly Concentration 
unevenness occurs slightly in very small change of the rotational speed for fixing this amount of sag. Although this 
concentration unevenness can be disregarded quite smaller than the bearer rate change by the behavior of other thermal 
heads, according to this very small change, you may amend the amount of bias heating. In this case, concentration 
change can perform a fewer quality print now. 

[0073] For example, since heat energy becomes small while the width of face of the line under record becomes large 
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by the thermal head 20 for yellow, in [ which was changed by very small change of a conveyance load ] gathering 
slightly the rotational speed of the stepping motor 25 for yellow, curtaining, in order to curtain and to make an amount 
regularity, and increasing an amount, yellow concentration becomes low. For example, it increased the bias driving 
pulse rather than the time of usual as shown in drawing 15 (A) when gathering this rotational speed slightly in order to 
prevent this, a heater element is driven by 246 bias driving pulses using the correction bias data of "245." If it carries 
out like this, since the heat energy at the time of bias heating will become larger than bias heat energy and coloring 
concentration will become high, generating of a white stripe is prevented. 

[0074] Moreover, in order to make the amount of sag regularity, in lowering rotation of the stepping motor 25 for 
yellow slightly, curtaining and reducing an amount, since width of face becomes [ heat energy ] high by the thermal 
head 13 for yellow while becoming narrow, as for the line under record, yellow concentration becomes high. For 
example, it reduced the bias driving pulse rather than the time of usual as shown in drawing 15 (B) when lowering this 
rotational speed slightly in order to prevent this, a heater element is driven by 236 bias driving pulses using the 
correction bias data of "235." If it carries out like this, since the heat energy at the time of bias heating will become 
smaller than bias heat energy and coloring concentration will become low, generating of a black stripe is prevented. 
The above-mentioned correction bias data are written in the memory 81 of each Records Department 55, 56, and 57, in 
case they change the pulse rate of a stepping motor and carry out very small change of the bearer rate, they write 
correction data in the line memory 82 for bias, and thereby, they carry out correction bias heating. 
[0075] In addition, although bias heat energy is corrected for amendment of concentration nonuniformity, the heat 
energy of gradation heating may instead be corrected, or the both may be corrected. 

[0076] Moreover, it is Dmax about detection of the dot position PMst according to mark sensors 31 and 32 as the 
above-mentioned example shows to drawing 8 . Dmin Average Dave Although asked by the disregard level, in 
addition as shown in drawing 16 , it is good also considering position PMst 1 from which mark detection level changed 
to the timing of the standup of a motor driving pulse as a reference edge position. In this case, the position detection 
precision of a mark can be raised further. 

[0077] Moreover, although the mark sensors 3 1 and 32 which used the line sensor detected the register mark 58 in the 
above-mentioned example, you may make it Light Emitting Diode 1 10 and the phot sensor 1 1 1 detect a register mark 
58, as shown in drawing 17 . In this case, the slanting slit 1 12 is formed in front of the phot sensor 1 1 1 , and you may 
make it detect the marker reference edge position PMst from quantity of light change in case a register mark 58 passes 
a slit 112. For example, it is good to make the center of the change quantity of light into the marker reference edge 
position PMst. 

[0078] Moreover, although the register mark 58 was formed in the shape of a rectangle in the above-mentioned 
example, you may form this configuration the shape of the shape of the shape of the shape of a line, and a cross joint, 
and a round head, and a triangle, and in the shape of a polygon. Moreover, although the heat energy ER which consists 
of bias heat energy BM and gradation heat energy GM was impressed in the above-mentioned example when recording 
the red register mark 58, you may record a register mark by changing into this and performing bias heating about [ for 
cyanogen ] bias heat energy. In this case, heat record of the register mark can be carried out at a stretch, and the edge of 
a register mark can be recorded much more distinctly. Furthermore, in case a register mark 58 is recorded, a print can 
be carried out applying stronger edge emphasis, and the edge position of a register mark can be detected further more 
much more certainly in this case. 

[0079] Moreover, although it curtained by the micro displacement gage and the sensor was constituted from an above- 
mentioned example, it prepares at the nose of cam of a swinging arm 1 16 free [ rotation of the looper roller 117], and 
the looper roller 1 17 is contacted into a portion, it curtains [ it curtains and ] in the thing which was formed of very 
small change of the amount of conveyances and which detect the degree of displacement angle of a swinging arm 116 
by the potentiometer 119, and you may make it detect an amount, as shown in drawing 18 . Moreover, a looper roller is 
moved up and down with a slider etc. instead of a swinging arm 1 16, it curtains with the variation rate of this, and an 
amount may be detected. Moreover, although formation of sag was performed by changing the rotational speed of a 
conveyance roller pair of the upstream, the rotational speed of a conveyance roller pair of a downstream is changed, 
and you may make it maintain sag at a constant rate. 
[0080] 

[Effect of the Invention] In this invention, since a register mark is recorded by the 1st thermal head, the mark sensor 
arranged to the upstream near the 2nd thermal head and the 3rd thermal head detects the aforementioned register mark 
and the recording start position by each thermal head was doubled based on this detecting signal, the print with which a 
registration error is abolished and the recording start position of each color does not shift can be obtained. And 
composition can be simplified, without using a separate mark recording device, in order to record a mark, since the 
register mark was recorded using the 1st thermal head. 
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[0081] Moreover, since a register mark is arranged to an upstream and separated for every print field based on this 
register mark rather than the print field of color thermal recording material, it can cut for every print field using a 
register mark, and can perform separating these in an exact position easily. And although the amount of slips at the 
time of delivery of record material is accumulated so that print number of sheets increases, record material can be 
separated in the position which was fixed from each print field, without being influenced of the accumulated error of 
such an amount of slips. Moreover, in thermal recording, when the rate of a print of each color changes, it becomes 
temperature change of a thermal head and appears, and since this affects coefficient of friction, it serves as a 
conveyance load effect. Therefore, although a cut position will shift when it cuts in fixed distance uniquely, it is 
cancelable when such a fault also uses a register mark. 

[0082] Moreover, since it was made to absorb according to the sag of the color thermal recording material which 
prepared the conveyance load effect resulting from the behavior of a thermal head between each thermal head, the 
concentration change by the conveyance load effect can be lost. Thereby, generating of stripe-like concentration 
nonuniformity can be prevented. 

[0083] Moreover, since the sag of color thermal recording material changes slowly the bearer rate of the record 
material conveyance system of one [ at least ] thermal head very small and performs it, it does not have a big 
concentration change and a big bird clapper depending on this speed change. In addition, in order to suppress the 
concentration change by such speed change, concentration nonuniformity can be further lost by making it correspond 
to this speed change, changing bias data, and making regularity impression heat energy per unit by speed change. 
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